TECHNICAL SECTION

SECTION 4. Gear Strength Calculations

4.00 In Fine-Pitch Gearing Applications, gear {rains are Method 1. Using Lewis Formula TABLE 4.1
sometimes subject o high static [oads. An example LxpD YIELD STRENGTH FOR VARIQUS MATERIALS
would be when 3 mechanisim is driven into & mechan- Static orque capacity, T, = =—5— in. a2. Yigk!
ical stop. It is extremely important that the gears be Material Strength. Slrength
capable of withstanding this maximum static torque. PO o No Teeth 50 _ 4T in eI Factar
The following section contains a methad by which static © 7 Fiteh T 4g — R 416 Stanless Steel
strength of gears can be calculated, in addition to a § = 40000 psi (See Table 4.1) (Annealed) 40,000 13
graphical representation of 1ha strengths of different F = 1870 35 Staness Steel
sizes of gears v = 408 (HGl;2) B 95.000 116 B
401  The Lowls Fermula is used for determining the foice P = 48 416 Staintess Steel
which may safely be agplied to spur gear teeth. This for- (HCISF) 134,000 4.46
mula considers the gear as a cantilever beam with the _ SFY _ (40,000) {.187) ( 408) (16)
tull laad applied ke one togth. It shoukl be remembered L="F~= 8 | 303 Stainless Steel 30.000 100
thal more than one t0th is actually in contact during L = 1017.28 nunces 17-4PH - Stainless Steel 170,000 566
engagement and therefore the 10ad is partially shared {end. H900)
with another pair of teeth. The amount of this (oad dis- T = 1728 X 10T _ conge i gy 202474 Aluminum Alloy 40,000 133
tnibution is dependent upen the contact ratio of the par- : 2 R Bronze 20,000 6
ticular gears in mesh. Typical values are from 1.2 to 18. Phenclic 5000 97|
402 The Curves (Figure 4.1) are based on the Lewis Formula Mathod 2. Using Tarque Curves — Hylon, Delrin 5,000 20
(using 303 Stainless Steel, § = 30.000 psi) Start at 50 Teeth on on Graph e
SFY Go 1o 48 Pitch Curve * Data approximate, subject to varialions among suppliers.
L = "p where Read Torque 132 in. 0z. for 1716 Face Width
Multiply by 3 for 3/16 Face Width = 396in. oz.
L = Maximum safe 1angential lcad at pitch diameter, ibs. Since the curves are based on 303 Stainless Steef with
*3, = Allowable stafic unit stress far material, psi avield strength of 30,000 psi, torque must be multi-
S = Allowable unit stress for materia! at given velacity plied by strength factor 1.33 to determine capacity of
800 202474 Aluminum Gear (40,000 psi),
(5=5,><§m7v).95' T, = 306 x 133 = 52Bin. oz
EXAMPLE: Determine the Static Torque capacity (T) of a 48 Pitch,
Vv = Velocity, FPM at pitch diameter 50 Tooth, 2024-T4 Aluminum Gear. Face width 318 inch.
F = Face width of geds, in.
¥ = Qutline tactor (machinery handbook, 16ih ed. p717)
P = Diametral pitch
* The curves represent static gear tooth strength, therefore
V=0and§=35
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- STATIC TORQUE vs GEAR 8IZE
| (303 STAINLESS STEEL 2-30,000 PSI) FOR OTHER
- MATERIALS MULTIPLY TORQUE BY
— STRENGTH FACTOR {TABLE 4.1)
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FIGURE 4.1 — STATIC TORQUE IN. 0Z. (PER 1/16" FACE WIDTH GEAR)
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